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The Prevalence of Cerebral Palsy in Children Aged 0-6 Years in
China：a Meta-analysis
FENG Yuxia1,2, PANG Wei1,2,3*, LI Xin1,2,3, YANG Shunbo1,2, LIU Shiyu1,2, LU Shuqing1,2
【Abstract】 Background As one of the main causes of children's disability, cerebral palsy (hereinafter referred
to as CP) affects the improvement of our population quality. At present, the results of researches on the prevalence
of children suffering from CP in our country are quite different, and there is a lack of epidemiological studies based
on larger sample sizes and the current prevalence of CP. Objective To learn about the prevalence of CP in children
aged 0~6 years in China. Methods Literatures on the prevalence of CP in children aged 0~6 years in China were
retrievaled through computer in PubMed, Web of Science, The Cochrane Library, China National Knowledge
Infrastructure (CNKI), Wanfang Data Knowledge Service System, VIP Database (VIP), and China Biology Medicine
disc(CBM), and the publication date limited from January 1st to January 1st, 2020. Based on established inclusion
criteria, literatures were screened. Meta-analysis was performed on the included literatures with Stata 12.0 software,
the prevalence was quantitatively combined, and subgroup analysis was carried out on classification indicators, such
as gender and age. Results This study finally included 8 papers of medium or above quality, with a total of 527,758
people, including 1,022 CP children.The results of meta-analysis proved that the overall prevalence of CP in children
aged 0 to 6 in China was 0.23%〔95%CI(0.17%, 0.29%)〕. The subgroup analysis results revealed that the prevalence
of boys was 0.22%〔95%CI(0.14%, 0.29%)〕, the prevalence of girls was 0.12%〔95%CI(0.06 %, 0.19%)〕. The
prevalence of CP among children at the ages of below one years, one years, two years, three years, four years, five
years, and six years was 0.21%〔95%CI(0.02%, 0.40%)〕, 0.20%〔95%CI(0.10%, 0.30%)〕, 0.19%〔95%CI(0.08%,
0.30%), 0.21%〔95%CI(0.09%, 0.32%)〕, 0.13%〔95%CI(0.02%, 0.24%)〕, 0.20%〔95%CI(0.09 %-0.32 %)〕,
0.32 %〔95%CI(0.14 %-0.50 %)〕, respectively. Conclusion The prevalence of CP in children aged 0 to 6 in China
was 0.23%, and the prevalence of gender and age was different, guiding significance for policy formulation and
clinical intervention. It is recommended to conduct more cross-sectional investigations based on the new
classification of CP.
【Key words】 Cerebral palsy; Children; Prevalence; Epidemiology；Meta-analysis
Cerebral palsy (CP) refers to a heterogeneous group of permanent disorders of movement and posture that
are attributed to nonprogressive disturbances in the developing fetal or infant brain and cause limitations inactivity.
CP is mainly manifested as dyskinesia, which is often accompanied by sensory, perceptual, cognitive, communication
and behavioral disorders, as well as epilepsy and secondary musculoskeletal problems[1]. CP is recognized as one of
the common causes of disability among children worldwide, which imposes a heavy economic burden on children
and their families in the relevant medical treatment, rehabilitation and education. As reported from the meta-analysis
by OSKOUI et al., the prevalence of CP in children was 0.21%〔95%CI(0.20%, 0.23%)〕, whereas the researchers
did not conduct a subgroup analysis on genders and ages in 2013[2]. According to the meta-analysis of Qi M M et al.,
————
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the prevalence of CP in children in China was 0.18%〔95%CI(0.16%, 0.20%)〕, whereas the included article was
before 2014[3]. Over the past few years, with the improvement of medical science and national understanding of CP,
the prevalence of CP in children should be updated timely.
There are approximately 6 million children with CP and increasing at the rate of 46 000 per year in China. CP
turns out to be a serious public health problem[4]. A new and accurate epidemiological characteristic of CP in children
can lay an objective basis for the government to formulate novel policies and budgets for preventing and treating CP.
Accordingly, a reference value based on a large sample size was determined by combining articles published over
the past five years. The results were reported as follows.
1 Materials and methods
1.1 Inclusion and exclusion criteria Inclusion criteria: 1) cross-sectional study on the epidemiology of CP; 2) the
subjects were CP in children aged 0-6 years in China; 3) the outcomes were the prevalence of CP. Exclusion criteria:
1) duplicate published article; 2) documents unable to extract data.
1.2 Search strategy Articles on the prevalence of CP in children aged 0-6 in China were searched by using
computer from PubMed, Web of Science, the Cochrane Library, China National Knowledge Infrastructure (CNKI),
Wanfang Data Knowledge Service System, VIP Database (VIP), and China Biology Medicine disc (CBM). In
addition, the publication date was limited from January 1st to January 1st, 2020. The Chinese search strategies
included “cerebral palsy” or “CP” and “prevalence” or “epidemiology” and “children” and “China”. Furthermore,
the foreign language search strategies were “Cerebral palsy” [Mesh] AND (“prevalence” OR “epidemiology” OR
“cross-sectional”) AND “children” AND (“China” OR “Chinese”).
1.3 Article Screening and Data Extraction Two researchers independently screened the article, extracted the data,
resolved differences through rigorous discussion or consultation with the third researcher, and finally cross-checked
the extraction of the information. Researchers read the title of the article first. After excluding significantly unrelated
article, they read the abstract and the full text further to determine whether to include the article. Information
extraction included: 1) basic information covered in the study (e.g., the first author's name and year of publication);
2) baseline characteristics of subjects (e.g., sample sizes, surveyed areas, genders, ages, number of children); 3) key
elements of quality assessment. If necessary, the first author should be contacted via email and telephone for uncertain
but important information in this meta-analysis.
1.4 Quality assessment of included article A quality assessment was conducted independently by two researchers
based on the cross-sectional study criteria recommended by the Agency of Health Care Research and Quality (AHRQ).
The criteria included 11 entries, answered with yes, no and unclear. “No” and “I don't know” were recorded as zero,
“Yes” was recorded as one point, and assessed by score, 8~11 were classified as high-quality article, 4~7 were
classified as medium quality documents, 0~3 were classified as low-quality article[5].
1.5 Statistical analysis Stata 12.0 software was used to test heterogeneity. If the data showed low or moderate
heterogeneity (I2 < 50 %), the fixed effect model would be used; otherwise, the random effect model would be adopted.
Effects were determined by using the single sample rate and 95%CI. For obvious heterogeneity, the source of
heterogeneity was explored by conducting a subgroup analysis (ages and genders), a sensitivity analysis, or a
descriptive analysis. Begg's test and Egger's test were performed to detect the publication bias. The significance level
was set at a P value of less than 0.05.
2 Results
2.1 Article screening process and results Based on PRISMA guidelines regarding the process of screening article,
a total of 572 related articles were obtained, some duplicate articles checked with NoteExpress software were
eliminated, some articles not meeting the inclusion criteria after reading the title and abstract were eliminated, and
some articles again after reading the full text were eliminated. Lastly,, 8 articles[6-13]were included in the meta-analysis.
The flow diagram of the search process is illustrated in Fig. 1.
2/9

GENERAL PRACTICE IN CHINA

Records identified through database searching (n=572)
-Pub Med(n=188)
-Web of Science(n=6)
-The Cochrane Library(n=33)
-CNKI(n=255)
-WangFang Data(n=52)
-VIP(n=11)
-CBM(n=27)
Records after duplicates removed(n=55)
Title and abstract screened(n=517)

Records excluded due to(n=505)
-Not survery CP (n=384)
-Not cross-sectional study (n=121)
Ful-text artiles assesed for eligibiity(n=12)

Records excluded due to(n=4)
-Different reports and same data (n=1)
-Not consistent with study design (n=3)
Studies included in meta-analysis (n=8)

Fig.1 Flow chart of document screening
2.2 Basic characteristics and quality assessment of included article On the whole, 8 articles[6-13] were included in
the meta-analysis, which involved a total of 527,758 cases, including 1,022 CP children, 8 provinces, municipalities
and autonomous regions. After the AHRQ quality assessment, there were 3 high-quality articles[10,12-13] and 5 medium
quality articles[6-9,11]. The reasons for low scores were the response rate, data integrity, loss and processing, and
follow-up, etc. Basic characteristics and quality assessment of included article are listed in Table 1~2.
Table 1 Basic characteristics of included article research
First author

Gender

Region

LIN W Y[6]

2015

Xinjiang

149248/139120

0~5

515

ZHANG M L[7]

2016

Guangdong

15652/13052

1~6

60

WANG F[8]

2016

Ezhou

-

0-6

106

PENG G L[9]

2016

Xiamen

11340/9575

0-6

32

HU J H[10]

2016

Hunan

10849/9154

1~6

55

(M/F)

Age (year)

CP

Publication year

(n)
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LI Z[11]

2017

Qinhai

-

1~6

54

LI L[12]

2018

Hainan

20824/17038

0-6

80

YUAN[13]

2019

Henan

27556/23040

0-6

120

Table 2 Articles quality assessment of AHRQ
Entry
First author

Score

Quality

1

2

3

4

5

6

7

8

9

10

11

LIN[6]

1

1

1

1

1

1

0

1

0

0

0

6

Moderate

ZHANG[7]

1

1

0

1

1

0

0

1

0

0

0

5

Moderate

WANG[8]

1

1

1

1

1

1

0

1

0

0

0

7

Moderate

PENG[9]

1

1

0

1

1

1

0

1

0

1

0

7

Moderate

HU[10]

1

1

1

1

1

1

0

1

0

1

1

9

High

LI[11]

1

1

0

1

0

0

0

1

0

0

0

4

Moderate

LI[12]

1

1

1

1

1

1

0

1

1

1

0

9

High

1

1

1

1

1

1

1

1

1

1

0

10

High

YUAN[13]

Note: AHRQ=the Agency of Health Care Research and Quality; 1 To identify the source of the information, article
review; 2 Whether there were the inclusion and exclusion criteria for exposed and non-exposed groups (case and
control) listed or referenced in existing publications? 3 Whether there was a time stage for identifying patients (which
time period patients were included in the study)? 4 If the subjects were not from the population, whether the subjects
were continuously observed (whether all patients were included in the study for a certain period)? 5 Whether the
subjective factors of the evaluator masked other aspects of the subject? 6 Any evaluation to ensure quality was
described (e.g., detection/retest of major outcome indicators); 7 To explain the reasons for excluding any patient
analyzed; 8 Describe measures to assess and/or control confounding factors; 9 Provide an explanation of how missing
data were handled in the analysis; 10 Summarize the patient response rate and the integrity of data collection; 11 For
follow-up purposes, percentage of incomplete data identified as expected or follow-up results provided.
2.3 Meta-analysis results
2.3.1 Prevalence of CP in Children aged 0-6 years in China The pooled prevalence of CP in Children aged 0-6
Years in China was 0.23 % (95 % CI: 0.17 %-0.29 %), with a heterogeneity (I2 =77.7 %, P < 0.01)( Fig. 2).
Study

%

ID

ES (95% CI)

Weight

LIN W Y (2015)

0.18 (0.15, 0.21)

16.78

ZHANG M L (2016)

0.21 (0.11, 0.31)

11.76

WANG F (2016)

0.16 (0.09, 0.22)

14.41

PENG G L (2016)

0.15 (0.03, 0.28)

10.16

HU J H (2016)

0.28 (0.16, 0.39)

10.64

LI Z (2017)

0.54 (0.41, 0.67)

9.61

LI L (2018)

0.21 (0.12, 0.30)

12.80

YUAN (2019)

0.24 (0.16, 0.31)

13.85

Overall (I-squared = 77.7%, p = 0.000)

0.23 (0.17, 0.29)

100.00

NOTE: Weights are from random effects analysis

-.673

Fig.2
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2.3.2 Prevalence of CP in children with different subgroups The results of the subgroup analysis revealed that the
prevalence of boys was 0.22 % (95 % CI: 0.14 %-0.29 %), and that of girls was 0.12 % (95 % CI: 0.06 %-0.19 %),
the gender ratio was 1.8: 1, with a heterogeneity (I2 > 50 %, P < 0.10). Thus, genders might be one of the sources of
heterogeneity. The prevalence of CP in children at the ages under 1, 1, 2, 3, 4, 5 and 6 years reached 0.21 % (95 %
CI: 0.02 %-0.40 %), 0.20 % (95 % CI: 0.10 %-0.30 %), 0.19 % (95 % CI: 0.08 %-0.30 %), 0.21 % (95 % CI: 0.09 %0.32 %), 0.13 % (95 % CI: 0.02 %-0.24 %), 0.20 % (95 % CI: 0.09 %-0.32 %), 0.32 % (95 % CI: 0.14 %-0.50 %),
respectively. The prevalence of CP among 0-6 years was 0.13 %~0.32 %, with a heterogeneity of the age of one years
(I2 > 50 %, P < 0.10), and ages might be one of the sources of heterogeneity (Table 3).
Table 3 Subgroup analysis of the prevalence of CP in children with different genders and ages
Prevalence(
Pooled prevalence
Group
No. of studies
P
I2(％)
％)
95％CI
Gender
Male
8
0.22
83.1
<0.001
（0.14，0.29）
Female
8
0.12
71.8
<0.001
（0.06，0.19）
Age
(year)
<1
4
0.21
56.0
0.078
（0.02，0.40）
1
4
0.20
0.0
0.498
（0.10，0.30）
2
4
0.19
0.0
0.728
（0.08，0.30）
3
4
0.21
7.9
0.354
（0.09，0.32）
4
4
0.13
0.0
0.901
（0.02，0.24）
5
3
0.20
0.0
0.468
（0.09，0.32）
6
3
0.32
0.0
0.763
（0.14，0.50）

2.4 Publication bias assessment With the exception of one study falling to the confidence interval, the distribution
of other study points is approximately symmetrical (Fig. 3), which demonstrated that the results might have
publication bias. It is necessary to further perform Begg's test and Egger's test. Begg's test (Z = 0.12, P = 0.902) and
Egger's test (t = 1.50, P = 0.183) suggested no significant publication bias.

Fig. 3

Funnel chart of the prevalence of cerebral palsy in children aged 0-6

2.5 Sensitivity analysis A high level of heterogeneity between studies was identified (I2 =77.7 %, P < 0.01). As
indicated from the Metainf sensitivity analysis, the rate values of the respective study were within the combined
interval, most studies deviated less from the estimates, and the study by Li Z[11] deviated maximally from the estimate
as compared with others. The prevalence reached 0.19 % (95 % CI: 0.16 %-0.21 %) after removing the study by Li
Z[11]. The study by Li Z[11] surveyed the area of Qinghai Province, with a sample size of 10,000 subjects, the least
sample size in the included article, the lowest score of AHRQ quality assessment in the included article, which was
the only study with no clear diagnostic criteria. Accordingly, sample sizes, article quality, diagnostic criteria might
5/9
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be the source of heterogeneity. On the whole, the effect of single study on the total effect quantity was insignificant,
and the combined effect quantity exhibited certain stability.
3 Discussion
Rate of the meta-analysis method refers to the quantitative combination of similar rate indexes in the multiple
studies[14]. This meta-analysis indicated that prevalence of CP in Children aged 0-6 years in China was 0.23 %, close
to the average international prevalence of CP (0.21 %) and lower than prevalence of CP in Indian children
(0.295 %)[15]. Li XJ et al.[16] conducted a large-scale epidemiological survey of CP from 2012 to 2013, which covered
12 provinces, municipalities and autonomous regions, including 323, 858 subjects, fairly comprehensive reflection
of the prevalence of CP in Chinese children (0.246 %). The results of such a study were consistent with the results
here. The total sample size of this meta-analysis was 527, 758, more than 200,000 subjects with Li XJ[16]. Li X J et
al. did not investigate Xinjiang, Xiamen and Hainan, etc. This meta-analysis conducted subgroup analysis in gender
and age, which was mutual complementation with Li X J.
The results of this meta-analysis showed that the prevalence of boys was 0.22 %, and that of girls was 0.12 %,
the gender ratio was 1.8: 1. Compared with Li XJ[16] studies, the prevalence of boys (0.264%) and girls (0.225%) all
decreased. Compared with Wang S[17] studies, the gender ratio (1.96: 1) was consistent. Overall, the prevalence of
boys was higher than that of girls, probably attributed to the national policy of opening up a second child and more
senior mothers. In addition, some families still have a patriarchal ideology. There were also studies showing boys
achieved a higher baseline of congenital risk than girls, i.e., more sensitive to adverse events during perinatal and
neonatal periods[18]. Besides, this subgroup analysis revealed that the prevalence of CP aged 0-6 years was
0.13 %~0.32 %, the prevalence of four years was lowest and the six years was highest among 0-6 years, which was
attributed to the vigorous development of neonatal discipline and rehabilitation medicine in China in recent years.
Besides, children with mild CP may recover at the age of 4, and seriously ill children might be ameliorated after the
early intervention rehabilitation[19].
A comprehensive and extensive cross-sectional study on children with CP aged 0-6 years in China was collected,
and a rigorous quality assessment was conducted, with 8 articles included. A high level of heterogeneity between
studies might be due to differences in surveyed areas, surveyed methods, diagnostic criteria, article quality, sample
sizes, genders, ages, etc. To explore the source of heterogeneity by conducting the article quality assessment, the
subgroup analysis, the Begg's test, the Egger's test and the sensitivity analysis, the results revealed that sample size,
article quality, diagnostic criteria, genders and ages of children with CP all might be the source of heterogeneity.
Publication bias assessment suggested that this meta-analysis had no significant publication bias. Accordingly, the
combined effect value was reliable and stable, remedied the deficiency of the original research and expanded the
sample size to some extent. This meta-analysis updated and supplemented the data of the prevalence of CP in children
aged 0-6 years in China, and laid an objective basis for the government to formulate novel policies and budgets for
preventing and treating CP children. This meta-analysis suggested that government should increase support for them
and formulate different welfare policies according to different ages. Clinical diagnosis criteria of CP should be
rigorously controlled, especially for children aged under 1 year, and early intervention rehabilitation treatment should
be conducted to reduce the level of dysfunction. However, this meta-analysis still has some limitations: the grey
article could not be searched for some objective reasons; lessly article could not be included in this meta-analysis due
to time constraints; there is a certain publication bias for some documents do not report response rate, data integrity
and missing value processing methods, follow-up results, etc. Li XJ[20] proposed a novel classification of cerebral
palsy in 2014: Classification which was according to the type of motor disorders, which covered spastic quadriplegia,
spastic diplegia, spastic hemiplegia, involuntary movement, ataxia and mixed type. Hypotonia was not listed
separately since it was mainly the early manifestation of other types. However, only Peng G L[9] analyzed the
prevalence according to the new classification of CP, other included articles still had hypotonia in classification of
6/9
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CP. Thus, this meta-analysis did not conduct subgroup analysis in the prevalence of CP classification. It is necessary
to further conduct the study of the epidemiology of CP in China, especially by complying with the new classification
of cerebral palsy, to promote the rehabilitation of CP in China.
Authors’ contributions: Feng YX and P W carried on the conception and the design, the research
implementation and the feasibility analysis about this meta-analysis; Feng YX, Li X, Yang S H collected and sorted
out the data about this meta-analysis; Feng YX, Liu S Y, Lu S Q carried on the statistical processing and analyzed
the results; Feng YX wrote the paper; Feng YX, P W revised the paper, responsible for the quality, revision of this
meta-analysis, responsible for the overall study.
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